Paracoccidioides brasiliensis, paracoccidioidomycosis, and antifungal antibiotics.
Paracoccidioides brasiliensis is the causative agent of paracoccidioidomycosis (PCM), a human systemic, chronic and progressive mycosis. Preferred antifungals are sulfamethoxazol-trimethoprim, itraconazole, amphotericin B. Treatment is lengthy, the drugs may have undesirable side effects, and some are costly. Occasional resistant strains have been reported. Therefore, the search for more selective and efficient antifungals to treat this and other mycoses continues. Ajoene, chemically derived from garlic, behaves as an antifungal agent against P. brasiliensis and other fungi. Its antiproliferative effects in P. brasiliensis are associated with a reduction of phosphatidyl choline, a concomitant increase in its precursor phosphatidyl ethanolamine, and a large increase in unsaturated fatty acids in the pathogenic yeast phase. The sterol biosynthetic pathway has been largely studied for the search of antifungals. Azoles and allilamines act on differents steps of this pathway. However, they may interfere with similar steps in the host. Hence, the search for drugs that may act on more specific steps is ongoing. One such step focuses on the sterol C-methylations catalyzed by the enzyme (S)-adenosyl-L-methionine: Delta(24) - sterol methyl transferase (SMT). SMT inhibitors such as azasterols and derivatives (AZA1, AZA2, AZA3) have proven highly effective as antiproliferative agents against protozoa and some fungi, among them, P. brasiliensis. Their chemical synthesis and structure, and their molecular electrostatic potential are discussed in order to understand their mechanism of action, and derive rationally designed improvements on these molecules, that would favour a higher efficacy and selectivity.